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ANALXX3 
DEVICES 



Wide Bandwidth Strain Gage 
Signal Conditioner 




FEATURES 
Low Cost 

Complete Signal-Conditioning Solution 
Small Package: 28-Pin Double DIP 
Internal Half-Bridge Completion Resistors 
Remote Sensing 
High Accuracy 

Low Drift: ±0.25|i.V/°C 

Low Noise: 0.3|i.V p-p 

Low Nonlinearity: ±0.005% max 

High CMR: 140dB min (60Hz, G = 1000V/V) 
Programmable Bridge Excitation: +4V to +15V 
Adjustable Low Pass HIter: fc = 10Hz to 20kHz 

APPLICATIONS 

Measurement of: Strain, Torque, Force, Pressure 
Instrumentation: Indicators, Recorders, Controllers 
Data Acquisition Systems 
Microcomputer Analog I/O 

GENERAL DESCRIPTION 

Model 1B31 is a high performance strain gage signal-conditioning 
component that offers the industry's best price/performance 
solution for applications involving high-accuracy interface to 
strain gage transducers and load cells. Packaged in a 28-pin 
double DIP using hybrid technology, the 1B31 is a compact and 
highly reliable product. Fimctionally, the signal conditioner 
consists of three sections: a precision instrumentation ampli- 
fier, a two-pole low pass filter, and an adjustable transducer 
excitation. 

The instrumentation amplifier (lA) section features low input 
offset drift of ±0.25|i.VA: (RTI, G= lOOOVAO and exceUent 
nonlinearity of ±0.005% max. In addition, the lA exhibits low 
noise of 0.3m.V p-p typ (O.lHz-lOHz), and outstanding 140dB 
min common-mode rejection (G= lOOOVA', 60Hz). The gain is 
programmable from 2VA^ up to SOOOVA^ by one external 
resistor. 

The two-pole low pass filter offers a 40dB/decade roll-off from 
IkHz to reduce high frequency noise and improve system signal- 
to-noise ratio. The comer frequency is adjustable downwards by 
external capacitors and upwards to 20kHz by three resistors. 
The output voltage can also be offset by ± lOV with an external 
potentiometer to null out dead weight. 

The IBBl's regulated transducer excitation stage features low 
output drift (±0.004%/°C typ) and can drive 120X1 or higher 
resistance load cells. The excitation is preset at + lOV and is 
adjusuble from +4V and + 15V. This section also has remote 
sensing capability to allow for lead-wire compensation in 6-wire 
bridge coiiigurations. For half-bridge strain gages, a matched 
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pair of thin-film 20kn resistors is connected across the excitation 
outputs. This assures temjwrature tracking of ± 5ppm/°C max 
and reduces part coimt. 

The 1B31 is available in a plastic package specified over the 
industrial (-40°C to +85°C) temperature range and will be 
available soon in a bottom-brazed ceramic package specified 
over the military ( - 55°C to + 125°C) temperature range. 

DESIGN FEATURES AND USER BENEHTS 
Ease of Use: Direct transducer interface with minimum ex- 
ternal i>arts required, convenient offset and span adjustment 
capability. 

Half-Bridge Completion: Matched resistor pair tracking to 
± 5ppm/°C max for half-bridge strain gage applications. 

Remote Sensing: Voltage drops across the excitation lead-wires 
are compensated by the regulated supply, making 6-wire load-cell 
interfacing straightforward. 

Programmable Transducer Excitation: Excitation source preset 
for + lOV dc operation without external components. User- 
programmable from a +4V to + 15V dc to optimize transducer 
performance. 

Adjustable Low Pass Filter: The two-pole active filter (fc = IkHz) 
reduces noise bandwidth and aliasing errors with provisions for 
external adjustment of cutoff frequency (lOHz to 20kHz). 
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1B31 -SPECIFICATIONS 



Model 


1B31AN 


IBaiSDt 


GAIN' 






Gain Range 


2to5000VA' 


* 


Gain Equation 


„ gOkfl 


• 


Gain Equation Accuracy, G=£ lOOOVA' 


±3% 


* 


Gain Tempciaturc Coefficient^ 


±15ppm/°C(±25ppm/°Cmax) * 


Nonlinearity 


±0.005% max 


* 








Total Offset Voltage, Referred to Input 






Initial;^ +25°C(AdjusubletoZero) 






G = 2VA' 


±2mV(± lOmVmax) 


* 


\J — lUUUV/V 


± 50(iV(± 200m. V max) 


* 


Warm-Up Drift, 5 min. , G = lOOOV/V 


Within ± lfi.V of final value 


* 


vs. Temperature 






G = 2vrv 


± 25(jlV/°C ( ± SOfiVrC max) 


* 


G = lOOOVA' 


± 0.25(1 V/°C ( ± 2(1, VrC max) 


* 


At utner dains 


- ^ - 7^ )iLV/°r 


* 


vs. Supply 






G = 2VA^ 


± 50(1 VA' 


* 


G = lOOOVW 


±0.5iiV/V 


* 


Output Offset Adjust Range 


± lOV min 




INPUT BIAS CURRENT 






Initial @2S°C 


±IOnA(±50nAmax) 


* 


vs. Temperature 


±25pA/°C 


* 


INPUT DIFFERENCECURRENT 






Initial® +25°C 


±5nA(±20nAmax) 


* 


VS. Tem pcraturc 


±i0pArc 


* 


INPUT IMPEDANCE 






Differential 


iGniKpF 


* 


Common Mode 


IGn||4pF 


* 


INPUT VOLTAGE RANGE 






Linear Differential Input (V d) 


±5V 


* 


Maximum CMV Input 


/ G X Vn\ 
- 12-— ;— ^ Vmax 


* 


LMR, Ikll Source Imbaunce 








86dB 




G = lOOVA^ to 5000VA' 






IkHz Bandwidth' 






@dcto60Hz 


iiiKUlmin 




lOHz Bandwidth'* 






@dc 


IIOdBmin 


* 


@60Hz 


l40dBmin 


* 


liNrU 1 iNUJoc 






Voltage, G = lOOOV/V 






O.IHztolOHz 


0.3|iVp-p 




lOHztolOOHz 


l(iVp-p 




Current, G = lOOOVA' 






O.IHztolOHz 


60pA p-p 


* 


lOHztolOOHz 


lOOpAp-p 


* 


RATED OUTPUT' 






Voltage, 2kn Load, min 


± lOV 




Current 


±5mA 


* 


Impedance, dc to 2Hz, G = 2V/V to lOOOV/V 


o.sn 


* 


Load Capacitance 


lOOOpF 


* 


Output Short-Circuit DuiatkMi 


Indefinite 


* 


DYNAMIC RESPONSE' 






Small Signal Bandwidth — 3dB, G = 2V/V to lOOOV/V 


IkHz 


* 


Slew Rate 


0.05V/HS 


* 


Full Power 


3S0Hz 


* 


Settling Time, G = 2V/V to lOOOV/V, ± lOV Output, 


2ms 


* 


Step to ±0.1% 






LOWPASS FILTER 






Number of Poles 


2 


* 


Gain (Pass Band) 


-2VAr 


* 


Cutoff Frequency ( - 3dB Point) 


IkHz 


* 


RoUOff 


40dB/decade 


* 



(typical @ +25°C and Vj = ±1SV unless otherwise noted) 



OUTUNE DIMENSIONS 

Dimensions shown in inches and (nun). 

Plastic Package (N) 



0.83 121.1) MAX 



0.15 
(3.81 MIN 



—r 

0.250 
16.4) MAX 
1_ 



0.01510 38) 
MAX 



^1 0.010 lO 
—•If*- 0.020(0. 



25) X 
.51) 

RECTANGULAR LEAD 



1.30 
(33.01 



0.17 
(4.3) 
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1.64 
(41.7) 
MAX 



T BOTTOM VIEW |»- 0.05 (1.27) QRtO 



Ceramic Package (D) 



0.22SI5.72) 
SUTMG 




0.015{0.3a) 
0.035 (D.B9) 
_4_ 




0030<0.7ei 0.1S7(3.4tl 
0.070(1.78) 



NOTES; 

1. LEAD NO. 1 IDENTIREO BY DOT OR NOTCH. 




PIN DESIGNATIONS 



PIN 


FUNCTION 


PIN 


FUNCTION 


1 


+ INPUT 


15 


-Vs 


2 


-INPUT 


16 


COMMON 


3 


GAIN 


17 


+ Vs 


4 


GAIN 


18 


+ VsREGUUTOR 


s 


Vout(UNFILTERED) 


19 


REFOUT 


9 


INPUT OFFSET ADJ. 


20 


REFIN 


10 


INPUT OFFSET ADJ. 


21 


EXCITATION ADJ. 


11 


OUTPUT OFFSET ADJ. 


25 


HALF-BRIDGE COMP. 


12 


BANDWIDTH ADJ. 1 


26 


SENSE LOW 


13 


BANDWIDTH ADJ. 2 


27 


SENSE HIGH 


14 


VoutIFILTEREDI 


28 


VexcOUT 
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1B31 



Model 


1B31AN 


IBSlSDt 


BRIDGE EXCITATION 






Regulator Input Voltage Range 


+ 9.5V to +28V 


* 


Output Voltage Range 


+ 4Vto + 15V 


* 


Regulator Input/Output Voltage Diiferential 


+ 3Vto +24V 


* 


Output Cumnt' 


100mA max 




Regulation, Output Voltage vs. Supply 


i U.UjTW V 


* 


Load Regulation, = ImA toSOmA 


^ u. 1 ^ 


* 


0\|tput Voltage vs. Temperature 


XU.UW70/ \j 


* 


Output Noise, lOHz to IkHz^ 


200m. Vp-p 


• 


Reference Voltage (Internal) 


+ 6.8V ±5% 


* 


Internal Half-Bridge Completion 






Nominal Resistor Value 


20kn ± 1% 


* 


Temperature Tracking 


± 5ppm/°C max 


* 


rOwtK aUrrL Y 






Voltage, Rated Performance 


± 15V dc 


* 


Voltage, Operating 


±12Vto±18Vdc 


* 


Current, Quiescent' 


+ 10mA 


* 


ENVIRONMENTAL 






Temperature Range 






Rated Performance 


-40°Cto +85°C 


-55°Cto + 125°C 


Operating 


-40°Cto+85°C 


-55"Cto + 125X 


Storage 


-40Xto + 100°C 


-65Xto + 150X 


Relative Humidity 


0to95%@ +60°C 


* 


CASE SIZE 


0.83" X 1.64" X 0.25" 


0.8rxl.57"x0.23" 




(21.1 x41.7 x 6.350mm)max 


(20.6 X 40.0 X 5.72mm) 



AC1222 MOUNTING CARD 



NOTES 

*SpecUicatioiissameis 1B31AN. 
tSD grade ■vaibble in Spring 1988. 
'Spedfkatioiis referred to the filtered output at Pin 14. 
'^Klusive of external gain settling icsistor. 
'Unadjusted filter setting . 

^Filter cutoff frequency set with external capacitors. 

^DcratcfrcHn +5(rCasshown in Figure 14. 

'4.7MiFcapacitorfrranVREFtN(Pin20) to COMM. 

^Excluding bridge excitation's current, and with no loading on the output. 

Specifications subiect to change without notice. 




AC1222 CONNECTOR DESIGNATION 



PIN 


FUNCTION 


PIN 


FUNCTION 


1 


+ INPUT 


S 


VbcOUT 


2 


-INPUT 


T 


SENSE HIGH 


3 


NIC 


U 


SENSE LOW 


4 


QAINI3I 


V 


HALF-BRIDGE COMP. 


5 


GAIN (41 


X 


REFOUT 


t 


VauT(UNFILTBIEDI 


Y 


REFIN 


7 


INPUT OFFSET A0J.I9I 


z 


EXC.AOJ. 


B 


INPUTOFFSET ADJ. 1101 






9 


OUTPUT OFFSET A[M. 






10 


BANDWnOTHAOJ.I 






11 


BANDWIDTH ADJ. 2 






12 


VourlHLTEnEDI 






19 


-V. 






20 


COMMON 






21 


+v. 






22 


+ V8REG 







The AC1222 mounting card is available for the 1B31 . The AC1222 
is an edge connector card with a 28-pin socket for plugging in 
the 1B31. In addition, it has provisions for installing the gain 
resistor and adjusting the bridge excitation voltage and cutoff 
frequency. Adjustment potentiometers for offset, fine gain and 
excitation are also provided. The AC1222 comes with a Cinch 
251-22-30-160 (or equivalent) edge coimector. 



APFUCATIONS 

The 1B31 can be interfaced easily and direcdy to a wide variety 
of transducers for precise measurement of strain, torque, force 
and pressure. For applications in harsh industrial environments, 
such characteristics as high CMR, low noise and excellent tem- 
perature stability make the 1B31 unsurpassed for use in indicators, 
recorders and controllers. 

The combination of low cost, small size and high performance 
of the 1B31 allows the system designer to use one conditioner 
per channel. The advantages include significantly lower system 
noise and high resolution, and elimination of crosstalk and 
aliasing errors. 

FUNCTIONAL DESCRIPTION 

Model 1B31 is based on a two-stage amplifier design and an 
adjustable voltage regulator section, as shown in Figure 1. The 
finnt end is a low noise, low drift, instrumentation amplifier 
(lA) that is optimized to amplify low level transducer signals 
(from 2mV full scale) riding on high common-mode voltage 
(±9.5V). The gain of the lA is programmed by a single resistor 
(IVA^ to 250OVAO and the input offset nulled out by an external 
potentiometer across the offset adjust Pins 9 and 10. The inverted 
^igoxi (V- INPUT ~ V+ input) is brought out to Pin 8 for applications 
such as vibration and torque testing where the unfiltered output 
is required. 

The signal is also fed to an inverting Butterworth filter with a 
fixed gain of -2V/W. This two-pole filter is preset with a IkHz 




Figure 1. Block Diagram and Pinout 
comer frequency which can be adjusted downwards to lOHz by 
using two external capacitors or upwards to 20kHz by three 
resistors. This stage also provides a convenient means of adjusting 
output offset voltage ( ± lOV) by connecting a SOkH potentiometer 
to Pin 11. 
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1B31 



The bridge excitation section is an adjustable output, regulated 
supply with an internally provided reference voltage ( + 6.8V). It 
is configured as a gain stage with the output preset at + lOV. 
The excitation voltage is increased by connecting a resistor 
between Pins 21 and 26, and decreased by connecting a resistor 
between Kns 19 and 20. Sense lines arc provided to compensate 
for lead-wire resistance by effectively bringing the leads into the 
feedback loop. 

For hsdt-bridge applications, two tracking thin-fihn resistors 
(20kn), ± 5ppni/°C max) are connected from Vexc OUT 
(Pin 28) to SENSE LOW (Pin 26). 

OPERATING INSTRUCTIONS 

Gain Setting: The differential gain, G, is determined by the 
equation: 



G= 2 + 



80kn 



where Rq is connected between die GAIN terminals (Pins 3 and 
4) of the IB31, as shown in Figure 2. For best performance, a 
low temperature coefficient (5ppm/°C) Rg is recommended. For 
fine span adjustment, a 50fl potentiometer may be conneaed in 
series with Rg. 



COMM -1SV -l-ISV 




380(1 
BWOGE 



NOTES: 

*ti™!"f?TSSHOUU>BeiOO|ipmrCORBETTER 
(TVPETSmiSTWWeaMETHECOMMENOED). 



Figure 2. Typical Application 

Input Offset Adnudnent: To nuU input offset voltage, an optional 
lOkfl potentiometer nuy be connected across the INPUT 
OFFSET ADJ. terminals (Pins 9 and 10 in Figure 2). With 
gain set at die desired value, connect both inputs (Pins 1 and 2) 
to COMMON (Pin 16), and adjust die lOkfl potentiometer for 
zero volts at Pin 14. For applications using software nulling. 
Pins 9 and 10 should be left unconnected. 

Output Offset Adjustment: The output can be offset over die 
± lOV range to compensate for dead load or bridge imbalance 
by using a 50kn potentiometer connected to Pin 11 as shown in 
Figure 2. Pin 11 is normally grounded if output offsetting is not 
desired. 



Filter Cutoff Frequency Programming: The low pass filter 
cutoff frequency is internally set at IkHz. It may be decreased 
from IkHz by the addition of two external capacitors connected 
as shown in Figure 3 (from Pin 12 to common and between 
Pins 13 and 14). The values of capacitors required for a desired 
cutoff frequency, fc, below IkHz are obtained by the equations 
below: 



CsELi = O.OlSjjiF 

CsELz = 0.0022,jiF I ^ 
CsELi can be polarized for large values. 



r IkHz _ J j 




BW 
AIU2 



T 



• USE BppmTC GAIN RESISTOR FOR LOW GAIN TEMPCO 

Figure 3. Narrow Bandwidth Application 

The cutoff frequency may also be increased from IkHz to 20kHz 
by the addition of three external resistors, connected as shown 
in Figure 4. The equations for determining the resistor values 
are: 



RsELi = 20kn/ 



IkHz 



R^ = i6kn/[j^-i] 

RsEo = 40kft/ [33^-1] 




CABi 
SHIELD 



NOTE 

• USE Sppm/X GAIN RESISTOR FOR LOW GAIN TEMPCO 

Figure 4. Wide Bandwidth Application 



1B31 



Table I gives the nearest resistor and capacitor values for several 
common filter cutoff frequencies. 



fc(Hz) 


Cseli(m-F) 


CseuCiaF) 




10 


1.5 


0.2 




50 


0.27 


0.039 




100 


0.15 


0.02 




200 


0.056 


0.0082 




-~500 


0.015 


0.0022 






RsELi(kft) 


RsEL2(kn) 


RsEL3 


2000 


20 


16.2 


40.2 


5000 


4.99 


4.12 


10.0 


10000 


2.21 


1.78 


4.42 


20000 


1.05 


0.866 


2.21 



(kfl) 



Table I. Filter Cutoff Frequency vs. Rsel snd Csel 

Note: The 2SMHz gain bandwidth product of the lA should be 
considered in high-gain, wide bandwidth configurations. 

Voltage Excitation Programming: The excitation voltage is 
preset to + lOV when Hn 19 is connected to Pin 20. To increase 
Vexc up to + 15V a resistor must be connected between EXC. 
ADJ. and SENSE LOW (Pins 21 and 26) as shown in Figure 5. 
For a desired Vexc the resistor value, Rextj is determined by 
the following equations: 



_ lOkfl X VjiEp OUT 



Vexc-V, 



REFOUT 



'REFOUT 



= +6.8V 



_ 20kn X Rt 



4.7|iF 




NOTE 

TRM POT SHOULD BE 1 00 ppmn: OR BETTER 
(TYPE 79PB 15 TURN CERMET RECOMMENDED). 

Figure 5. Increasing the Excitation Voltage: 
Range. 



10V to +15V 



To decrease Vexc from + lOV to +4V, a resistor has to be 
connected between REF IN and REF OUT (Pins 19 and 20) as 
shown in Figiu^ 6. The equations to determine the value of 
Rext are: 

Vref in = 0-68Vexc 



A 20kft potentiometer between the REF IN and REF OUT 
pins will span the +4V to + lOV excitation range. A 4.7|iF 
tantalum capacitor from REF IN (Pin 20) to COMMON (Pin 
16) is recommended in all cases to lower the voltage noise at the 
reference input. 



4.7^F 



+ 4Vto+10V f\ 




I 20kn I 



IFILTEREDI 



1B31 



NOTE 

" TRIMPOTSHOULDBEIOOppmrCORBETTER 

(TYPE 79PR 15 TURN CERMET RECOMMENDEDI. 

Figure 6. Decreasing the Excitation Voltage: +4V to + 10V 
Range 

The remote sensing inputs should be connected to the transducer 
separately from the excitation leads or jumpered as shown in 
Figure 2. 

Power Supply Decoupling: The power supplies should be de- 
coupled with l|iF tantalum and lOOOpF ceramic capacitors as 
close to the 1B31 as possible (Figure 2). 

Input Protection: The differential inputs of the 1B31 can be 
protected from accidental shorts to power line voltages (115V 
rms) by the circuit shown in Figure 7. The back-to-back diodes 
clamp the inputs to a maximum of ± 12.5V and were selected 
for low leakage current. The 15kn resistors in series with the 
inputs will degrade the noise performance of the 1B31 to 4.2n,V 
p-p in a bandwidth of O.lHz to IkHz. For suc-wire load cells in 
harsh environments the additional protection for the sense inputs 
shown in Figure 7 is recommended. 



^ 1N963 

SENSE „ SENSE 

LOW O T HIGH 



15kn 
IW 
+ Vm O — Wv— 




ISMl 
1W« 

-v„o— VW- 



FDH333 
'i'lN9S3 vi^lNSO 



: — : — H> 

! : FDH333 Z FDH333 1 
3 :'lN963 >£1N963 



•30kn 2W RESISTORS FOR 240V INPUT PROTECTION 



Figure 7. 1 15V Input Protection for 1B31 



Rext = lOkn 



"REFOUT 

Vref IN 



REFOUT — +6.8V 
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1B31 



PERFORMANCE CHARACTERISTICS 
Input Offset Voltage Drift: Total offset voltage drift is composed 
of input and output drifts and is a function of gain. The 1B31 
typically exhibits ±0.25fj.V/°C RTI drift at a gain of lOOOVA^ 
over the fiill temperature range. The RTI voltage offset drift vs. 
gain is graphed in Figure 8. 



100 




0.01 ' 1— -J — III I — : — i_LJ 1 — I — LJJ 1 — I — uj 

1 10 100 1000 10,000 

GAIN - V/V 



Figure 8. Total Input Offset Drift vs. Gain 

Low Pass Rker: The two pole Butterworth filter is a multiple 
feedback design with a gain of —IWIW. It is preset at a cutoff 
frequency of IkHz ( - 3dB) with a 40dB/decade roll-off. The 
step response at IkHz is l.Sms settling time to 0.1% of final 
value with less than 5% overshoot. The frequency response of 
the filter is shown graphically in Figure 9. 




0.1 1 10 100 1000 

f-kHz 



Figure 9. Filter Amplitude Response vs. Frequency 

Gain Nonlinearity and Noise: Gain Nonlinearity is specified as 
a percent of full-scale output, and for the 1B31 it is ±0.005% 
maximum over the full-gain range. The lA design also offers 
exceptionally quiet performance with typical input noise of 
0.3(JiV p-p for a IGHz bandwidth (Figure 10a) and IjiV p-p for 
a IkHz bandwidth (Figure 10b). 




a. Bandwidth =0.1 Hz to 10Hz 




b. Bandwidth = 0.1Hz to IkHz 



Figure 10. Voltage Noise, RTO @G= 1(mV/V 

Common-Mode Rejection: CMR as a function of gain and 
frequency is shown in Figure II. The best results (I40dB @ 
60Hz) are obtained by programming the low pass filter with a 
lOHz cutoff frequency, which contributes an additional 30dB to 
the IkHz specification where 60Hz noise is not attenuated by 
the filter. 
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Figure 1 1. Common-Mode Rejection vs. Frequency and 
Gain 
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Turn On Drift: The input offset of the 1B31 stabilizes to within 
IfiV of final value in 5 minutes (Figure 12). The test conditions 
are: 350ft bridge with + lOV excitation and ambient temperature 
of +25°C. 




3 4 5 6 7 8 9 

WARM-UP TIME - Minutes 

Figure 12. Offset Voltage, RTI, Turn-On Drift 

Bridge Excitation: The adjustable bridge excitation is specified 
over a wide regulator input voltage range ( + 9.5V to +28V). 
Maximum load current II as a function of regulator input-output 
differential voltage is shown in Figtu"e 13. The maximum output 
current also depends on ambient temperature and above 50°C a 
derating factor should be derived from Figure 14. 




5 10 IS 20 24 ZS 

INPUT-OUTPUT VOLTAGE DIFFERENTIAL - V 

Figure 13. Excitation Source Input - Output Voltage 
Differential vs. Load Current; Ambient Temperature 
<25'C. 

APPLYING THE 1B31 

Strain Measuremeiit: The 1B31 is shown in a strain measurement 
system in Figure 15. A single active gage (120ft, Gage Factor = 
2) is used in a bridge configuration to detect fractional changes 
in gage resistance caused by strain. An equivalent resistance 
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Figure 14. Excitation Source Internal Power Dissipation 
vs. Temperature 

dummy gage mounted adjacent to the active gage provides tem- 
perature compensation. The rest of the bridge is completed by 
the 1B31 internal half-bridge network which consists of two 
20kft, 1% thin-film resistors tracking to within ± 5ppm/°C max. 
Bridge excitation is set at +4V to avoid self-heating errors from 
the strain gage. System calibration produces a -I- IV output for 
an input of 1000 microstrains. The filter cutoff frequency is set 
at approximately lOOHz. 

4.7|iF 




— @ — ®n 



REF IN REF OUT 



VOUT 

IFILTEREDI 



j^OTO +1V 



BW 
ADJ2 



0.02|iF 



NOTCS 

• USESppm/XGAINRESISTORFORLOWGAINTEMPCO. ~Tn ic c ~F 

• TRIMPOTSHOULOBEIOOppinrCORBeTTER |u.i!>|if |_ 
(TYPE79PR1STURNCERMETRECOMMENDED). S/ 

Figure 15. Strain Gage Application Using Internal 
Half-Bridge 

Pressure Transducer Interface: A strain gage type pressure 
transducer (Dynisco 800 series) is interfaced to a 1B31 in Figure 
16. Regulated excitation of -I- lOV dc is provided for a 30mV 
full-scale output. The gain is sett at 333.3 to achieve a 0-lOV 
output for a 0-10,000 psi range of the transducer. A shunt caU- 
bration resistor is built into the transducer for easy verification 
of the 80% point of its full-scale output. A typical shielding 
scheme to preserve the excellent performance characteristics of 
the 1B31 is also shown. To avoid ground loops, signal return or 
cable shield should be grounded only at one point. 
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NOTE 
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Figure 16. Pressure Transducer Application 

Multiple Load-Cells: For transducer configurations where the 
maximum load current of 100mA of the 1B31 is not sufficient, a 
buffer and a power transistor such as a TIPSl can be used as 
shown in Figure 17. This design can supply 300mA at + lOV 
excitation over the full industrial temperature range ( - 2S°C to 
+ 8S°C). In a multiple 1B31 system an added advantage is that 
ratiometric operation can be preserved by using one excitation 
source which also serves as the reference voltage for the system 
A/D converter. 
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Figure 18. Negative Supply Generation for 1B31 

AD1I70. In addition, fixed offsets caused by bridge imbalance 
can be nulled out by the AD 1170 with a power-up initialization 
command from the microcomputer. This eliminates a poten- 
tiometer or software overhead which might otherwise be 
needed. 




Figure 17. Multiple Load-Cell Application 



Mobile Transducer A|^cation: The small size and reliability 
of the 1B31 make it an ideal choice for mobile applications. 
Since the 1B31 requires a negative supply, one possible solution 
for its generation is shown in Figure 18. The positive voltage of 
a + 12V battery is used to drive a CMOS TLC555 oscillator 
with a typical supply current of 360|iA. The output is a square 
wave that is rectified by the diodes and filtered to provide a 
— 9V supply. Excitation voltage should be equal to or less than 
+ 9V for adequate headroom for the 1B31 voltage regulator. 

Pressure Transducer Data Acquisition System: Figure 19 
shows a two module solution for microcomputer based data 
acquisition using a 1B31 and an AD1170 18-bit A/D converter. 
A 3mVA^ pressiure transducer (e.g. Dynisco 800 series) is interfaced 
to a 1B31 set up with a gain of 333.3 to give a - SV output. 
The regulated excitation is + S V, and for ratiometric operation 
it is also used as the voltage reference input for the AD1170. An 
initial ECAL command establishes the voltage exciution as the 
full-scale input of the AD1170 and periodic calibration cycles 
keep the converter tracking the reference input. This configuration 
yields very high CMR (168dB @ 60Hz) enhanced by the 1B31 
low pass filter and the integrating conversion scheme of the 



NOTES 

• 3mV/VLOADCEU 

• -fSV EXCITATION, ISmVFS 

• GAIN = 333 

• USE 10ppfn/°CGAIN RESISTOR FOR LOW GAIN TEMPCO 



Figure 19. Pressure Transducer Data Acquisition Using 
1B31 andADIUO 

Isolated Current Loop Interface: The output of the 1B31 can 
be interfaced to a process loop as shown in Figure 20. The 2B23 
module produces an isolated 4-to-20mA output current which is 
proportional to the input voltage and independent oi the output 
load resistance. Common-mode input/output isolation is ± 1500V 
pk continuous. 
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Figure 20. Isolated 4-20mA Transmitter 
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